Prostate cancer: Comparison of 3D T2-weighted with conventional 2D T2-weighted imaging for image quality and tumor detection.
The purpose of this study was to compare a 3D T2-weighted imaging sequence with a conventional multiplanar 2D turbo spin-echo T2-weighted sequence in terms of tumor detection and staging of prostate cancer, as well as image quality. Before prostatectomy, 38 men (mean age, 60 years) with prostate cancer underwent MRI of the prostate with multiplanar 2D turbo spin-echo T2-weighted sequences (total acquisition time, approximately 11 minutes 4 seconds) and a 3D T2-weighted sampling perfection with application optimized contrasts sequence with different flip angle evolutions (SPACE) (acquisition time, approximately 3 minutes 52 seconds). Two blinded observers in consensus reviewed 2D turbo spin-echo T2-weighted images and SPACE images for detection of peripheral zone cancer, extracapsular extension, and seminal vesicle invasion. The observers also assessed subjective image quality and measured the signal-to-noise ratio (SNR) of normal peripheral zone and tumor-to-peripheral zone contrast. Prostatectomy was used as the reference standard. The diagnostic accuracy of the two sequences was assessed with generalized estimating equations and McNemar tests. The agreement between sequences was assessed with kappa coefficients. A paired Wilcoxon signed rank test was used to compare the subjective image quality, SNR, and tumor-to-peripheral zone contrast of the two sequences. For tumor detection and diagnosis of extracapsular extension, there was substantial agreement between the two sequences (kappa = 0.79, kappa = 0.76) with no difference in sensitivity, specificity, positive predictive value, negative predictive value, accuracy (p = 0.25-1), or image quality (p = 0.937). Images obtained with the 2D turbo spin-echo sequence had a significantly higher SNR ratio for normal peripheral zone (p = 0.0010), but SPACE images had significantly greater tumor-to-peripheral zone contrast (p < 0.0001). In comparison with conventional multiplanar 2D turbo spin-echo MRI of the prostate, 3D T2-weighted SPACE MRI was associated with substantial time saving (nearly 8 minutes), had similar image quality and accuracy in the diagnosis of tumor and extracapsular extension, and had better tumor conspicuity.